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Gastrointestinal microbes interact with canine adipose-derived mesenchymal stem cells in vitro and enhance
immunomodulatory functions.
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Public Summary:

Mesenchymal stem cells (MSCs) are somatic, multipotent stromal cells with potent immunomodulatory and regenerative properties.
Although MSCs have pattern recognition receptors and are modulated by Toll-like receptor ligands, MSC-microbial interactions are
poorly defined. The objectives of this study were to determine the effect of bacterial association on MSC function. We hypothesized
that gastrointestinal bacteria associate with MSCs and alter their immunomodulatory properties. The effect of MSC-microbial
interactions on MSC morphology, viability, proliferation, migration, and immunomodulatory functions was investigated. MSCs associated
with a remarkable array of enteric pathogens and commensal bacteria. MSC interactions with two model organisms, the pathogen
Salmonella typhimurium and the probiotic Lactobacillus acidophilus, were further investigated. While ST readily invaded MSCs, LB
adhered to the MSC plasma membrane. Neither microbe induced MSC death, degeneration, or diminished proliferation. Microbial
association did not upregulate MHC-II, CD80/86, or CD1 expression. MSC-microbial interaction significantly increased transcription of
key immunomodulatory genes, including COX2, IL6, and IL8, coupled with significantly increased prostaglandin E2 (PGE2), interleukin
(IL)6, and IL8 secretion. MSC-ST coincubation resulted in increased MSC expression of CD54, and significant augmentation of MSC
inhibition of mitogen-induced T-cell proliferation. T-cell proliferation was partially restored when PGE2 secretion was blocked from ST-
primed MSCs. MSC-microbe interactions have a profound effect on MSC function and may be pivotal in a variety of clinical settings
where MSCs are being explored as potential therapeutics in the context of microbial communities, such as Crohn's disease, chronic
nonhealing wounds, and sepsis.

Scientific Abstract:

Mesenchymal stem cells (MSCs) are somatic, multipotent stromal cells with potent immunomodulatory and regenerative properties.
Although MSCs have pattern recognition receptors and are modulated by Toll-like receptor ligands, MSC-microbial interactions are
poorly defined. The objectives of this study were to determine the effect of bacterial association on MSC function. We hypothesized
that gastrointestinal bacteria associate with MSCs and alter their immunomodulatory properties. The effect of MSC-microbial
interactions on MSC morphology, viability, proliferation, migration, and immunomodulatory functions was investigated. MSCs associated
with a remarkable array of enteric pathogens and commensal bacteria. MSC interactions with two model organisms, the pathogen
Salmonella typhimurium and the probiotic Lactobacillus acidophilus, were further investigated. While ST readily invaded MSCs, LB
adhered to the MSC plasma membrane. Neither microbe induced MSC death, degeneration, or diminished proliferation. Microbial
association did not upregulate MHC-II, CD80/86, or CD1 expression. MSC-microbial interaction significantly increased transcription of
key immunomodulatory genes, including COX2, IL6, and IL8, coupled with significantly increased prostaglandin E2 (PGE2), interleukin
(IL)6, and IL8 secretion. MSC-ST coincubation resulted in increased MSC expression of CD54, and significant augmentation of MSC
inhibition of mitogen-induced T-cell proliferation. T-cell proliferation was partially restored when PGE2 secretion was blocked from ST-
primed MSCs. MSC-microbe interactions have a profound effect on MSC function and may be pivotal in a variety of clinical settings
where MSCs are being explored as potential therapeutics in the context of microbial communities, such as Crohn's disease, chronic
nonhealing wounds, and sepsis.
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